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; PITLE: Direct Cyanation of perriciniua Salts 
a PERIODICAL: Doklady Akademi? nauk SSSR, 1960, yols 135, He« 6 


ppe 1402-1405 


TEXT: The authors report on the substitutions of hydrogen atoms in ferri- 
- ¢inium ferrichloride poy ferriciniun ferribromi ae. As had been expected, an 
the ferriciniun cation was passive in the electrophilic substitution, A 
since the positive. charges no matter whether jocalized on the iron atom \ 
or distributed over the whole moleculer prevents electrophilic attackse 
Thus the authors did got succeed in performing any electrophilic gub- 
stitution in ferriciniua. They therefore attempted nucleophilic gub= — 
: stitution. Notable yields (over 50%) of nitrile of the ferrocene carbe~ 
se xylic acid were obtained when using the solution of liquid HCR in anhydrous 
tetrabydrofurane A yield over Of was obtained when ferricinium salt was 
replaced by a mixture of ferrocene and anhydrous FeCl,. By this method 


one may also obtain the hnithertc undescribed nitriles of gubstituted 
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(methyl- and athyl-) ferrocene cartovylic acids. It was observed from the 
infrared spectra of these nitriles that they contain & nongubstitated 
oyclLopentadieny ringe It was congluded that the nitrile group entars such 
a ring 28 co a é ubetituent. A nonsubstituted cyclo~ 


Re ntains an electron donor 8 
pentadieny ring was. missing in the other two compounds produced by the ; _— 
authors: in vv teile of heteroannular chil ify 


oro farrocene carboxylic acid and 
: in dinitrile of heseroannular ferrocent dicarboxylic acid. This was. 
gpectroscopically 


my hoe confirmed (Ref- 14). Blectron acceptor substituents — a 
ie (ci, CK) are therefore believed to reniler the cyanation of the cyclopents - if - 
_— dienyl ring with which they are Jinked more aifficult; the CN group entexs 

fhe authors doubt their original i- 


assumption of the ferri- 
batitution, gince the 


effect of electron donor and electron acceptcr substituents was found to 

be as strong 43 in the electrophilic substitution. The material yielded by 

their experiments is yegarded as veing inaufficient to establish the re~- 
action mechanisi. The oniy certain fact is that the reaction does not begin 
by an attack of the ON anion against one of the carbon atoms of the cyclo- 
pentadienyl ringse Two assumptions are put forth concerning the reaction | 
mechanism 1). a bond is formed first between the GN anion and the iron 


- the free ring. 
cinium sation 
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jon, and the proton then attacks one of the. 
enyl rings. Tais hydrogen is split off 
as a hyaride compound and may be used up for the reduction of the ferri~ 
cinium cation, while ON pinds with the carbon atom of the cyclopentadienyl 


ringe Possibly, all these stages take place simultaneously within one 
gingle reaction complex (or @ cyclic transitional stage)> 2) There occurs 


a epecific electrophilic (or homolytic) substitution, and ferrocene and 


cn’ cation (or CN’. radical) are invoived in the reaction. In this case, 
the role of the ferricinium cation (or of FeC1,) would consist in the 


transformation of. the CN anion into a sation (or into 4 radical). Le A. 
Kazitsyna is thanked for having taken the spectra. A paper by Ye. Me 


shustorovich and Me Ye» Dyatkina is mentioned (Ref- 8). 
There are 17 references} 4G goviet, 4 US, 1} German, and 2 British. 


atom of the ferricinium cat 
hydrogen atoms of the cyclopentadt 


Lomonosova 


yentyy universitet im. Me. Ve 
imeni M. V+ Lomonosov) 


ASSOCIATION: Moskovskiy gosudarst 
, (Moscow State University 


cara 3/4 


APPROVED FOR R or es : 
ELEASE: 09/19/2001  CIA-RDP86-00513R001963220 _ 
017-0" 


"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001963220017-0 


23 - : : RRR EE EAC TSE DE SAAD BEEN ESAT DS Se See Sa ; ll 
ae , 87406 az 

Direct Gyanation of Ferricinium Salts _ 8/020 ee 35/006/022/037 ie 

- | : BO16/BO6 ; e 
PRESENTED: = July 12, 1960, by A. Nz Neameyanov, Academician oe 
SUBMITTED: = June 29, 1960 . re =] 

. i 

4 

eood 

| 

4 

Card 4/4 2 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001963220017-0' 


001 


Pedita as 


CIA-RDP86-00513R001963220017-0 


A e | : 2 : 13638 


ea Rha 62,/000/010/002/005 . i 
- AUTHORS: “Neomeyanovs A. Nes Perevalova, Ee Ga, Yurtyever Poe ban 508 
Grandberé» oo (re - | eee palasrinaseis” os 


in QITLE: | Direct cyanidation of ferrocene derivatives 


" pparoprcal: Akademtyo nauk SSSR -Laveatiyas Otaeleniye khimicheskikh 


TEXT:  Bromos nitro, acetyl, phenyl, p-aitropheny? ferrocenes (fF!) and : i 
phenyl ferrocenyl sulfone were oyanidat?d; ferriciniua porofluoride (1) 2 
‘anda ferriciniua chloro platinate (11) were synthesized and I was 
cyanidated. Bromo, phenyl, end p-nitrephenyl-F" wore oyanidated by 8 ae 

_pethod given in Dokl. AN SSSR, 135% 4402 (1960)- The cyanidation of x ‘y 


phenyl-F' yielded 88.5% phenyl ferrocené carvonic acid nitrile, C4 7HysNFee ce } 
a reddish-brown, oily substance with the composition © 71.06, 71.053 + 
B 4.97, 50048 and N 5-19 5.30% The IR abgorption bands at 4004 and 
4106 aan showed the nomooyclic structure of this nitrile. The substance 12 
was converted into the anida C jqHy NOFe py adding KOH and H,0, (yield 32%} P 
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‘Direct cyanidation of ferrocenéss+ | B144 B1i86° 
-mepe 15505 = 19685°8)s as it does not crystallize. A heterocyclic nitrile; 
GC, UgBrFe was obtained by oyanidating bromo-F" (yield: 78%; Mepe 91-92 CG; . 
0 45.62, 45-92; H 2.08, 3.094 Br 27.83; 27.674 85.00, 5.00) Fe 19632, 
19.46%). ° Cyanidation of p-nitrophenyl-F! yielded dark red, resin-like 
crystals of a heterocyclic nitrile, G47, jNOpFe (mp. 134 - 135°C; © 61.42 


6 t040y H 3-55) 36745 N 8-21, 6.575 Fe 16.54) 16.46%). Cyanidation of 
nitro and acetyl-F' yielded only 3-and 18% by heating for 2 and 6.5 hrs, 
respectively, even with a considerable excess of FeCl, and HCN. Treatment 


" of 1.5 @ phenyl ferrocenyl guifone with 4.6 & FeCl, 60 mg tetrahydrofuran, 


and 3 ml liquid HON, yielded 52% heterocyclic phenyl sulfone ferrocenyl 


carbonic acid nitrile, C,7NO,SFe, (m.ps 141 - 14165 G3 © 58-30, 58-975 


H 3.08). 46115 N 4017s 4-395 8 9402s 9.13; Fe 15-97) 16.10%). Cyanidation 
of F'-carbonic acid nitrile with _p o¢nsiderable excess of FeCl, and HCN 


added to it, increased the yieid in dinitrile from 27 to 62%. F! was 

also cyantdated jmmediately into the dinitrile of 1,1'-ferrocene dicarbonic 
acia (yield: 68%). “Experiments with an equimolecular Ft-nononitrile 
mixtune, showed that cyanidation ints mononitriles is much easier than into 
Car ; = : . : ; ‘ 
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dinitriles. “Iwas synthesized by passing | BF; through a benzene solution cas 


of 5.58 @ F! with 1.62 g quinone. It is a dark violet-orystalline 


substance, C,H, BF Fe, which is easily soluble in H,0, acetone, and 


nitromethane (C 44.06, 44.16; H 3.65, 3.753 F 26.15, 26.43%). II was _ 
obtained from aqueous ferricinium ferrichloride solution and chloroplatinic -- (iam 
acid;.it is a bluish black, crystalline substance, (C,H 1072) pPtCl,, which a 


tg moderately soluble in #90 and, when heated, decomposes into methanol y) 
~and nitromethane forming F! (C 30. “a 50,223 H 2.77, 2.733 Cl 27.42, 


27.06%). When cyanidating I, 2(C, Hz) Fe’ BF, +. HCN» C,H, FeC, HCN + Fo(C.H), 


+ 2HBF, 44% of the initial ceed wag ponvarted: into nitrile, and 45% Me 
Was reduced into F!, . Bt. 
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promide ' 
with methy? magn 
The ketone yield ¥4 found to De 7O and BO & 
reagent excess+ ferrocenyt ketone \m-Pe 210-2140 yie 5 
obtained from reé jon patween ferroce yi ithiv ng ferrocene carboxylic: » 
cid nitriles D fferroceny atone %4 used for synthesizing compounds 
the triferroceny? methane periuss hitherto descr . The reaction 
tone with f ceny yithiun y eided 6 ‘ griferroceny ' 
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“Meeotion between férrocene;..: eS. © iy BIG yo te 
ey carbinol “s1Beg0Fe5, ap. 204=20500 (gi6n benzene), molecular weight. 617, ae 
It ig wnt yn, frvetalling substance showing tn its infrared spootrun 4 
eos $5568 om7! “Rit Shuractert atic of the’ hydroxy! group. It ig easily 
~ dn-benzene and Carbon: te » Poorly soluble in ether, 
intense creen, - Triferroceryi carbinol 
Changes to a Carmirne-rud subste 


benzene, nelted gr when chromatographed on Al 
. Triferrocenyl methano Cs HogFes (59%) was ayn 


_ Cenyl carbino] With zine dust in 
erystalline subs tance which 
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» quite stable at room tem 


293 Over a long Period, | 
thesized by reducing triferro- 
acetic acid, ‘It is a yellow infusible © 
decomposes ‘at 200°C. 5. ee Beau 
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SOURCE: AN SSSR. Dekledyt, vs 156, no. &, 1964, 873-876 

 POPTC FACS: ferrocene, disubstituted ferrocene, structure, IR spectre, alkyiferro-' 
‘ cpenylamide, allylferrocenyloitrile, phenylrerrocenylaniae, phenylferrccenyinitrils,, 
| NB sub 2 absorption, region; isomer spatial hindranca, spectral : 


an intenalty 


AESPRAGE: ‘The IR ebsorption spectra of several alkyl- and phetiylferricenylamices | - 
and alxylferrocenyloitriies vere exemined to determine the eteaeure ie the 

dacmera, There are aiffrrences in tha absorption in the 910-920 cm” region in 
mono« or Leterceyelic dtiubstituted rarroceses and In pairs of hamosy lic disub- 
atdtut-¢ deomara, buh because of difficulsies in identifications In tals region, 

an intensive examination vag made of the crequency and intmisity charaaturietic of 
the C20 and Hig groups. In the 1,2-iscmerea there are differences in the 1600-1706 . 
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of Natural Com 


jORG; Institute of Chemist 


SOURCE: AN SSSR. Doklady, v. 169, no. 5, 1966, 1083-1086 


TOPIC TAGS: proton resonance, ferrocene, analytic chemistry, spectrum analysis 


ABSTRACT: The proton magnetic resonance spectra of 25 heteroannular disubstituted 
ferrocenes with various substituents in both rings were taken and the rule of additi- 
ae vity of chemical shifts of the ring protons was established. The structure of several 
i thomoannular isometric amids of methyl- and ethylphenyl-ferrecene carboxylic acids and | 
nitriles of ethyl~ and phenyl ferrocene carboxylic acids was defined on the hasis of =f 


the PMR spectra. The PMR spectra were measured using 10% solutions in CCl, and CDCl, 
and a JNMC-60 spectrometer with an operating frequency of 60 megacycles. In ali cases 
excellent agreement was observed between the experimentally determined chemical shifts 


UDC: §38,.113+547,13+546.72 
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